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Abstract 
The wastewater construction projects are needed for meeting the environment regulatory and compliance, preserving the sewer 
system and treatment infrastructure and reducing the sewer spills. However, most business owners do not understand the 
fundamental of the sewer service charge program and the current sewer service charge adjustment guideline only provides very 
basic information for the program. These business owners end up with significant amount of money and time wasted since they 
often fall short of qualification for sewer service charge adjustment. More importantly, no sewer service charge evaluation or cost 
benefit analysis is conducted for new construction projects. Therefore, the objective of this paper is to evaluate wastewater 
charge saving strategies through two case studies that include hospital buildings and large residential complex buildings having 
more than 100 units. Detailed cost comparative analysis is presented to show if the saving strategies are achievable for each case. 
Lastly, this paper recommends the best property management approach for the review of sewer service charge so that the 
significant amount of long term sewer service charge saving can be achieved for larger commercial project. 
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1. Introduction 
With the upsurge in demand on the wastewater treatment, the sewer service charge (hereinafter SSC) rate is 
increasing 6.5% for the next ten years in the City of Los Angeles according to the 10 year SSC rate plan from the 
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Bureau of Sanitation (City of Los Angeles, 2014). According to Los Angeles Municipal Code (LAMC), “Any 
allocation of the SSC rate between the financing of capital improvements and payment of the costs of operation and 
maintenance of the sewer system, or any other adjustment of the rate….” the SSC rate will go up with the aging 
sewer system and increasing costs of operation and maintenance. In regard to wastewater measurement, hundred 
cubic feet (HCF) is used for the volume measurement of the wastewater which is roughly equal to 748 gallons of 
water. Current SSC rate is $3.73 per HCF and will boost to $5.80 per HCF in year 2020. Majority of the commercial 
customer will be affected by this increase, and many of them already start to look for potential savings in sewer 
service charge. 
 
SSC adjustment program provides lower SSC rate for those businesses who qualify for an SSC adjustment. Every 
year, a City of Los Angeles releases the SSC adjustment to citizens and business owners, but only a few attempts to 
apply for the adjustment. Adjustment is a determination that the volumetric amount of sewage which enters the 
sewer system from a premises according to Los Angeles Municipal Code (LAMC). For larger commercial 
companies, those SSC adjustments are often neglected to apply on their operations without paying enough attention. 
For some businesses, they applied for SSC adjustment, and able to achieve long term savings on the SSC. In the last 
seven years, the authors have encountered many commercial customers who seek for SSC adjustment which 
successfully reduced their SSC. The savings from the adjustment varies from case to case, but some customers were 
able to reduce 50% of their SSC through adjustment. Currently, the standard rate (city medium for commercial) is 
93%, which means 93 HCF of wastewater will be discharged for every 100 HCF of water. According to current SSC 
adjustment information sheet (City of Los Angeles 2014), in order to qualify for an SSC adjustment, the customer 
has to discharge less than 80% of the standard discharge rate which is equal to 74%. Therefore, the benefit to qualify 
for an adjustment is at least 19% of the SSC year after year. For small businesses, the saving is limited since they 
produce less volume of wastewater compared to larger businesses. On the other hand, for businesses that use large 
amount water in their daily operation, the SSC saving can be enormous.  
 
In fact, many of the SSC adjustment requests are not qualified for SSC adjustment. Some of those who were not 
qualified should revise the SSC adjustment based on recommendations. The recommendations may include increase 
of landscape area, installation of new cooling towers, or re-pipe the water lines, and etc. Their implementation based 
on recommendations may increase chances to be qualified for the SSC adjustment, but also high implementation 
cost can be hurdle for owners. The owner has to decide between the SSC savings and the cost of implementing the 
recommendation. Therefore, there is a significant need of in-depth evaluation on the current SSC adjustment for 
proper management practices. 
2. Previous Studies 
With the cost increase in wastewater treatment, the average monthly SSC charge also increased significantly 
from $14.63 (1992) to $21.48 (2004). This implies an average annual increase of 3.3 percent according to California 
Wastewater Charge Survey conducted by Black & Veatch Corporation in 2004 (Black & Veatch, 2004). The survey 
encompasses 524 cities and districts in California and majority of the survey participants increased rates by an 
average of 21 percent. The trend for SSC increase becomes noticeable after 2008 for most business owners since 
they all want to cut the cost during the economic downturn. Around similar timeframe, many wastewater 
construction projects were placed on hold (those projects are needed for meeting the environment regulatory and 
compliance, preserving the sewer system and treatment infrastructure, and reduce the sewer spills) due to funding 
issues, and the need of more SSC adjusters for the increasing SSC adjustment request, the funding issues were 
brought to the table again in 2011. From the Bureau of Sanitation Clean Water Program Status Report (Black & 
Veatch, 2007), it is clear to see the increasing trend of the SSC rate until 2011 in the city of Los Angeles. However, 
most business owners are not fully aware of the fundamentals of the SSC program because the current SSC 
adjustment information only exhibits limited information for the program. As a result, it became more challenging to 
be qualified for the program. Until now, no previous studies provide in-depth SSC analysis for those business 
owners. To support users better understand the SSC adjustment program, this study presents thorough analysis on 
SSC with adequate guidance through two major case studies.  
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3. Methods for SSC Adjustments 
Five methods for SSC adjustments are available to determine the wastewater discharge rate. They include the 
regular method, the wastewater flow direct approach method, the landscape irrigation method, the domestic method, 
and the rainy season review period (RSRP) method. The regular method is developed from the evaporation point of 
view, and its formula is to sum up all the water evaporated during the process and divided by the total water 
consumption. The evaporation loss includes water loss to the ground from irrigation, water evaporated through 
cooling process, and water carried away in the product. This method is mainly based on the estimation of the 
average water loss rate. For example, machine evaporation rate is obtained from the machine’s specification 
(operation hours, tonnage of the cooling tower) and the water needed for irrigation is derived from studies. The 
wastewater flow direct approach method is similar to the regular method, but it requires water meter to measure the 
in-flow and out-flow of the evaporation process. This method requires accurate water meter records for all in-flow 
and out-flow water meters for at least 12 months. This method is the most accurate method when determining SSC 
rate for cooling tower because water meter records provide more accurate results than the estimation from the 
machine’s specifications. The landscape irrigation method uses the 18.7 gallon per square feet per year to 
approximate the amount of water needed for the area of the landscape in an annual capacity. This method is used 
when there is large irrigation area present with pool, ponds, and reservoirs. The pool evaporation loss is complicated 
and we use the lake or reservoir evaporation calculator, which is based on the location and size of the irrigation. The 
domestic method is based on the revenue program guidelines from the policy for implementing the State resolving 
fund for construction of wastewater treatment facilities, published by California State Water Resources Control 
Board (March, 1998 Edition). This analysis is based on the estimated average daily sewage flows for each unit, such 
as 2 bedrooms use average 200 gallons’ water per day or 3 bedrooms’ unit use average 250 gallons’ water per day. 
Once the total sewage flows per day is determined, we can multiple it by 365 days to get the annual sewer flow 
volume.  
 
The rainy season review period (RSRP) method uses a formula, S = F × (Cw/Dw) × (Dy/Cy) × 100, where S is 
the percent of metered water discharged to sewer (also called “percent discharge” or “PD”) and F is dry winter 
compensation factor. Cw is the metered water consumption during the minimum usage billing period of the year, 
Dw is the number of days in the minimum usage billing period of the year, Dy is number of days in the twelve 
monthly billing periods of the year from which data is used in the analysis and Cy is metered water consumption 
during the period represented by Dy. The dry winter compensation factor, a figure used in the first component 
formula, is intended to take into account the amount of rainfall during the minimum usage billing period of the fiscal 
year used in the analysis in comparison to the rainfall in the minimum usage billing period for an average year. The 
appropriate dry winter compensation factor for use in the formula is that factor applicable to the year for which 
consumption data is used. The current dry winter compensation factor (City of Los Angeles, 2014) is 0.83 for the 
raining period from October 05, 2012 to May 12, 2013. If metered water consumption figures for a period reflecting 
unusually high or low occupancy were used in the basic rate formula, then the adjustment would not represent the 
long-term water use patterns. To achieve stability in such situations, the procedure is to synthesize a full-occupancy 
water consumption scenario. For such case, the Cy (consumption for the year) in the basic rate formula should be 
increased to reflect full occupancy. It may also be necessary to modify rainy season per-day consumption (Cw/Dw) 
if there are significant vacancies (in the case of multiple dwellings and office buildings) or if vacation days such as 
Thanksgiving (in the case of schools) occur during the rainiest billing period of the year. Due to the uniqueness of a 
property or a building, two or more methods are applied in this paper in order to crosscheck the calculated SSC rate.  
4. Research Objectives and Methodology 
The objective of this paper is to evaluate wastewater charge savings strategies through two actual projects. This 
paper examines the case studies to see if the long team benefits of SSC saving is achievable and at what cost. The 
two case studies include one hospital and one large residential complex and they are all located in the City of Los 
Angeles. Each case study starts with information gathering which an onsite investigation is conducted with facility’s 
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manager and data are collected. Once the data collected, then calculation of SSC rate is performed. We used at least 
two methods to calculate SSC rate for each case study. The calculated SSC rate determine if a case project is 
qualified for SSC adjustment. If the calculated rate does not qualify for SSC adjustment, a method to separate 
domestic use water from irrigation use or evaporation loss is evaluated. There will be a cost for this conversion since 
the facility already established and it will most likely require re-pipe and put in a new water meter or sub-meter. 
Then, we used this cost of the conversion against the savings from qualifying the SSC adjustment to determine the 
years of return on this conversion. Lastly, conclusions and recommendations for SSC adjustment for those cases are 
provided. 
 
For SSC adjustment, based on Rules and Regulations for Administration of the SSC in the City of Los Angeles’s 
Board of Public Work (City of Los Angeles, 2011), several types of adjustment are available to the residents and 
commercial customer. Type A adjustment provides an adjustment to the sewage volume if and only if the Director 
determines that the amount of the user’s sewage discharge from the premises is substantially less than 93% of the 
volume of water supplied to the premises in conformity with the requirements. Type B adjustment is applicable to 
commercial and industrial premises in which supplied water is removed from the premises in a product or as an item 
of supply and shall be granted. Type C adjustment is applicable where a City water meter measures water not 
tributary to the sewer system, and another City water meter measures water which is so tributary. Type A is usually 
for school, church, residential complex, etc. Type B is for hospital, industrial building, etc. Type C is for large 
irrigation place such as City or State parks. Other sewer service adjustments such as type D vacancy adjustment and 
type E leak adjustment is also listed, but only type A, B and C adjustment apply to the case studies in this paper. 
 
Data collected for case studies include property information, buildings, landscape area, restroom, cooling tower 
(s), any equipment on site that using water. It also includes total number of full-time and part-time employee on site, 
and approximate number of visitors per month. For the large apartment complex, data include number of the 
resident on the property, and number of bedrooms in each unit. For hospital, data from the cooling towers, chills and 
boilers are collected in the data set (specification of the cooling tower, tonnage, 12 months of blow-down and make-
up meter readings, water treatment reports). The size of irrigation area is also measured. In addition, each water 
meter is physically inspected and determined if the water meter serves irrigation only, domestic, industry, or mixed 
use. Lastly, water consumption data for at least 12 months is collected from the water bills for evaluation.  
5. Project Descriptions for Case Studies 
5.1. Case Study: Hospital 
This large hospital covers 6.5 acres’ land area, including six four-story buildings and two parking structures. 
Most area is covered by building and concrete, and hospital has a very small landscape area around 2,650 square 
feet. Seven medium size cooling towers sit on the top of the buildings, which serve 1,500 employees and average 
12,000 visitors daily. Large amount of the water that feed the cooling tower evaporated in the cooling process. With 
more than 1,500 employees and daily visitors over 10,000, they use enormous amount of water which potentially 
generate huge amount of wastewater daily. To most people, wastewater is generated only from toilet and sinks. 
However, considerable amount of wastewater comes from cooling towers and other machine process. Cooling 
towers use the evaporation of water to remove heat and cool the building, in the case of closed circuit cooling 
towers, certain amount of water recycles back to the tower for cooling which reduces the amount of wastewater 
generated. According to John C. Hensley’s Cooling Tower Fundamentals (John Hensley, SPX Cooling 
Technologies), in a wet cooling tower, the warm water can be cooled to a temperature lower than the ambient air 
dry-bulb temperature, if the air is relatively dry. As ambient air is drawn past a flow of water, a small portion of the 
water evaporates, and the energy required to evaporate that portion of the water is taken from the remaining mass of 
water, thus reducing its temperature. In fact, older cooling tower (prior to 1990) has discharge rate over 50%. 
Compared with closed circle cooling tower which is able to achieve discharge rate less than 30%, the savings are not 
only on the water charge, but also on the SSC.  
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5.2. Case Study: Large Residential Complex 
This large residential complex with 135 condominiums built on 7 acres, and with 3 acres are buildings and 2 
acres of asphalt, walk ways, tennis courts and pool decks. This property has approximate 2.5 acres’ landscape with 
some ponds and pools. Within the 135 condominiums, there are 108 units with 2 bedrooms and 2 baths and the rest 
are 3 bedrooms and 2 baths. However, one water meter is available for the residents at this premises since it was 
built in 1977. Currently, this water meter is being charged at 93%, the default commercial SSC rate. Majority of the 
water is domestic use by the residents and swimming pool (commercial swimming pool is required to connect 
directly to the City sewer system). The water to irrigate the approximated 2.5 acres’ landscape is considered as 
evaporated or lost into the ground. In addition, small amount of water evaporated each day from the ponds and pools 
has to be taken into consideration since the areas of ponds and pools present at this premises are significant. These 
135 condominiums are managed by homeowner association (HOA), and they realize that large amount of water they 
use did not end up into the sewer system, instead, some went into the ground and some evaporated. 
6. Analysis and Findings 
6.1. Case Study: Hospital 
The regular method and wastewater flow direct approach method were used for this case. Both methods 
determine the portion of water not discharging to the sewer which either evaporate during the process or lost into the 
dirt through irrigation from the evaporation point of view. This hospital has a total of 7 mixed water meters (serve 
both irrigation and domestic). We collect at least 12 months data for each water meter and add it together since those 
meters serve the same premises. Although this hospital does not have large amount of irrigation, we still have to list 
and consider the amount of water for irrigation in the calculation. It is based on the manufacturer’s specification for 
each cooling tower to estimate the amount of water evaporation during the operation. This method can be applied to 
most cooling tower related studies since it does not require having separate private meters for the record of make-up 
and blow-down meter. For example, for a 500 ton cooling tower, the owner will claim that it runs 24 hours and it is 
highly efficient with only 5% wastewater discharge. However, a cooling tower is analogous to a large air condition 
unit, which only runs during the cooling period, and it will evaporate less water once the set temperature reached. 
Generally, 10 hours of operation is standard, and how much water gets discharged to the sewer is based on the 
cooling tower specifications and years of service. To determine the amount of water loss for irrigation, we use 18.7 
gallons per square feet per year (A study by the City of Los Angeles Department of Water and Power for minimal 
irrigation water loss to the ground) (Department of Water and Power, 2014). In this case, 2,650 square feet of 
landscape area needs approximate 49,555 gallons of water per year which does not discharge to the sewer system. 
Table 1 shows the flow discharge results obtained from the regular method. The regular method resulted in 85% 
(Total water consumption – total evaporation = discharge percentage; 100% - 15.15% = 84.85%) of the flow 
discharge to the sewer system. 
Table 1. Flow Discharge Results obtained from the Regular Method 
Parameter Description Total Annual Consumption (HCF) SSC Percent 
Total Water Consumption Usage data 95,746 HCF  
Irrigation area  2,650 sqft 66.25 0.07% 
Cooling Towers 1 600 Ton 2,406 2.51% 
Cooling Towers 2 500 Ton 2,005 2.09% 
Cooling Towers 3 500 Ton 2,005 2.09% 
Cooling Towers 4 500 Ton 2,005 2.09% 
Cooling Towers 5 500 Ton 2,005 2.09% 
Cooling Towers 6 500 Ton 2,005 2.09% 
Cooling Towers 7 500 Ton 2,005 2.09% 
Total Evaporation   15.15% 
Cooling tower losses = {Capacity of cooling tower in ton × average operation hours per day heat load is applied × load factor × 12,000 
btu/hp-hr} / 8760 btu/gallon. 
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The wastewater flow direct approach method put two meters at each cooling tower to measure the inflow and 
outflow. The difference is the amount water evaporated during the cooling process. In general, the inflow and 
outflow meter as make up and blow down meter. The onsite staff engineer will record the meter reading once a 
month. For the data analysis, we used 12 months’ data during the same time periods as the main water meter 
reading. On the other hand, the wastewater flow direct approach is more accurate than regular method since it 
measures directly through water meters and the approximate errors are not substantial. The direct approach method 
showed 30% of evaporation loss as shown in Table 2, which translate to 70% SSC discharge rate compared with the 
regular method of 85%, resulting in 15% difference. The current “Rules and Regulations for Administration of SSC” 
require that, to be eligible for an adjustment, the percentage return of delivered water to the sewer must be 
“substantially different” from the Citywide average. “Substantially different” has been defined as at least 20 % less 
than the average. Currently, the average commercial customer discharges 93 % of water delivered. To be qualified 
for an adjustment, flow tributary to the sewer must be 72 % or less (80 % of 93 %). (Per the Board of Public Works 
Rules and Regulations Section 64.41.07.b, City of Los Angeles, 2014). Therefore, SSC adjustment of 70 % will take 
this premise as qualified and 85 % as disqualified, which will be automatically placed to standard rate of 93 %. The 
difference between qualified and disqualified is 23 % which is equivalent to $82,832 per year. 
Table 2. Wastewater Flow Direct Approach Method 
Parameter Description Total Annual Consumption (HCF) SSC (%) 
Total Water Consumption Usage data 95,746  
Irrigation area  2,650 sqft 66.25 0.07% 
Cooling tower Make up Make up meter 38,299  
Cooling tower Blow down Blow down meter 9,938  
Total Evaporation loss by Cooling towers  28,361 30% 
Table 3. Annual Cost Comparison 
Parameter SSC rate  Low Income surcharge Total Annual Water Consumption SSC charge 
SSC charge at 70%  $3.73  0.84% 95746 $252,091.99 
SSC charge at 93% $3.73  0.84% 95746 $334,924.05 
SSC Difference    $82,832.06 
SSC Charge = Water Consumption × SSC adjust percent × SSC rate × Low Income Surcharge 
 
Table 3 tabulates the annual cost. The cost for adding the two meters at the present time cost the company 
approximate $100,000 (including re-piping and cost of meters) which converts to 1.2 years ($100,000 / $82,832 
(table 3) = 1.2 years) of rate of return. In addition, this cost can be reduced if installing it when the building was 
built. The only cost will be the cost of two meters for each cooling tower (total 7 cooling towers shows in Table 1) 
which is about $14,000 ($1,000 per meter installed include $800-meter cost charged by DWP and $200 labor cost).  
6.2. Case Study: Large Residential Complex 
Since this large residential complex has fixed amount of units (able to determine the average domestic water 
usage from the total units), the domestic method is suitable to determine the SSC discharge percentage. In addition, 
the landscape irrigation method and RSRP method will also be used to better evaluate the SSC rate of this large 
complex. The landscape irrigation method is also used since this residential complex has large landscape area 
including the pools and ponds. Based on the study conducted by Geotechnical, Rock and Water Resources Library 
(2002), the annual pan evaporation is approximately 120 inches per year for the valley area in the City of Los 
Angeles. (The evaporation rate from larger water bodies such as ponds, lakes, and reservoirs is roughly 0.7 times the 
evaporation rate) The area for the ponds and pools for this premises are less than 0.5 acres, leading to the annual 
water loss of 152,460 cubic feet per year (120-inch × 0.5 acres’ × 0.7 = 10 feet × 21,780 square feet × 0.7 = 
152,460), which is equal to 1,525 HCF (152,460 cubic feet divide 100 = 1,525 HCF). For the analysis purpose, we 
put in the worst case scenario to get an ideal of what if the landscaper overwaters the landscape area. The landscape 
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irrigation method concludes the percent of discharge rate at 78% which is not qualified for SSC adjustment, as 
detailed in Table 4. Based on the domestic method, the SSC percent discharge rate is 75% (Total Water Entering 
Sewer / Total Water Consumed = 13,834 HCF/year / 18,401 HCF/year = 75%), as shown in Table 5. The calculation 
further proves the disqualification of premises for an adjustment.  
Table 4. Landscape Irrigation Method 
Parameter Actual case Unit Worst case scenario Unit 
Landscaping = 100,000 ft2 100,000 ft2 
Irrigation Constant = 18.7 gal/(ft2∙yr) 37.4 gal/(ft2∙yr) 
Landscaping Irrigation = 2,500 HCF/yr 5,000 HCF/yr 
Swimming Pool Evaporation Loss & Ponds 





Total Water Consumed = 18,401 HCF 18,401 HCF 
Water Discharged to Sewer = 14,376.4 HCF 11,876 HCF 
Percent Discharge, S = 78%  65%  
Table 5. Domestic Method 
Parameter Quantity Unit 
Number of Condominiums on Property 108 Dwelling units 
Consumption per Condo (Assume 2 Bedroom) 200 gal/day 
Estimated Volume of Water Entering Sewer 7,884,000 gal/year 
Estimated Volume of Water Entering Sewer 10,540 HCF/year 
   
Number of Condominiums on Property 27 Dwelling units 
Consumption per Condo (Assume 3 Bedroom) 250 gal/day 
Estimated Volume of Water Entering Sewer 246,3750 gal/year 
Estimated Volume of Water Entering Sewer 3,294 HCF/year 
   
Total Water Entering Sewer 13,834 HCF/year 
Total Water Consumed 18,401 HCF/year 
Percent Discharge to Sewer 75%  
 
Table 6 tabulates the annual cost. Both landscape irrigation method and domestic method presented the 
wastewater discharge rate higher than 74%, indicating that the likelihood of the premises does not qualify for SSC 
adjustment rate. Based on the RSRP, the discharge rate calculated to 77 % which does not qualify for SSC rate 
adjustment. It may qualify for an adjustment if the discharge rate is 75 % or less (need 74% to qualify) in the near 
future since the dry winter compensation factor varies by the amount of rain each year. Overall, this property does 
not qualify for a SSC adjustment which results the property to be responsible for the payment of 93 % SSC rate. The 
owners overpaid $11,073 per year. There may still be a way to be qualified for SSC adjustment. Expanding the 
landscape area may increase the chance of qualifying for an adjustment, but there is no large space for additional 
landscape since the majority of space is already occupied by buildings. Another applicable method is to setup two 
meters, one for irrigation only which irrigates the landscape and small ponds; the other for solely domestic usage 
(buildings and swimming pools). In order to setup those two meters, re-piping the entire water line should be 
entailed. The Home Owner Association (HOA) agreed with the suggestion and hired a general contractor. However, 
the cost for the replacement approximate $560,000 for the re-pipe project, and 65 % of the cost is from the labor 
which the contractor locates and excavates the old pipes. Since the potential yearly saving is only $11,073, the rate 
of return on replacing the pipe is very low which takes over 50 years ($560,000 / $11,073 per year = 50.6 year) to 
get the replacement cost back. As of now, HOA is unable to persuade the majority of the units for this conversion 
and will continue to pay SSC at the standard commercial rate. 
Table 6. Annual Cost Comparison 
 SSC rate  Low Income surcharge Total Annual Consumption SSC charge 
SSC charge at 77%  $3.73  0.84% 18401 $53,294.31 
SSC charge at 93% $3.73  0.84% 18401 $64,367.67 
SSC difference    $11,073.36 
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From the results of the case studies as shown in Table 7, the hospital could achieve good amount long team 
saving on SSC and other two cases have also shown their potential on savings as well. Base on the result, the 
analysis recommends conducting a cost and benefiting analysis (CBA) for the hospital project prior to cooling tower 
construction. Installation of the required meters during the construction will greatly reduce meter installation cost 
and achieve long team saving at a much earlier stage. For the large residential complex, the recommendation is 
totally different than the first case. Since it is not in the best interest of the developer to conduct SSC evaluation or 
CBA to achieve potential long term saving, the HOA will pay for SSC evaluation or CBA. For developer, their 
interest is to maximize the profit which means they will not consider long term saving since they will sell the project 
after it is completed. Lowering the project cost will benefit the developers and the saving for the developers is 
considerable if the developers only put in one water meter and connect all the irrigation and domestic use for one 
pipe line (not only save the labor cost, but also use less water pipe). Therefore, no developers will willingly absorb 
the cost for separating the pipes and installing additional meters. On the other hand, HOA tries to get the long term 
saving but does not have the money for the conversion. And the problem is the HOA only exist after the 
construction completed, and there is no incentive for developer to consider the saving for HOA. From the home 
owner’s view, not many tenants willing to pay $4,000 for the $7 per month saving on the SSC even the saving goes 
up later to $20 per month. 
Table 7. Overall Results for Cost Comparison for Two Projects 
Case Study Potential Saving Cost for saving Result 
Hospital $82,832.06 $100,000 1.2 year of return, great long team saving on SSC  
Larger Residential Complex $11,073.36 $550,000 Years of return is too high, not recommended 
7. Conclusions 
Most business owners apply for SSC adjustment after the business or building is established, however the best 
management practice suggests conducting SSC evaluation or CBA before its establishment. The findings from two 
case studies provide results and recommendations for other similar case with regard to SSC. For hospital, the owner 
should consider executing the SSC evaluation or CBA before cooling tower construction. The saving is significant 
since hospital use large amount of water every day. Regarding to larger residential complex with only one water 
meter, the benefit of SSC evaluation is not feasible. Government should mandate developer to separate irrigation 
and domestic water line for residential complex. Overall, the study of SSC evaluation and CBA are highly suggested 
especially for facilities with increasing SSC rate. The analysis will not only benefit to save SSC rate, but also 
provide the owners and operators a better understanding on the mechanism of public service charging system. 
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